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The title of this dissertation is “Design method for high-rise base-isolated buildings with active control
considering maximum response and maximum control force” and it consists of 7 chapters.

The combination of base-isolation and active structural control (active base-isolation) improves the control
performance by adjusting the natural period and damping ratio of the control system, and many researches show
the effectiveness of active base-isolated buildings, there were still few applications of active base-isolated
buildings. A significant reason for it could be considered as the control system designed in black-box
approaches, causing a limited design outlook.

Chapter 1 "Introduction"” explains the background of passive base-isolation, active base-isolation,
shortcomings and limitations of a trial-and-error design method for control system. Moreover, Chapter |
introduces the conventional design method for earthquake-resistant design and passive wind-resistant design,
and the concept of equivalent model of active control system. Furthermore, Chapter 1 shows the research
methodology to extend these passive design methods to active base-isolation.

Chapter 2 "Linear earthquake-resistant design" expresses the dependency of the maximum responses and
control force on the design parameters of the control system using the equivalent model of the control system
considering a linear base-isolated structures. Chapter 2 also presents a design method for determining the design
parameters of the control system that satisfies the restrictions on maximum responses and control force without
trial-and-error approaches and numerical simulations.

Chapter 3 "Nonlinear earthquake-resistant design" extends the estimation methods for maximum responses
and control force and design presented at Chapter 2 to a nonlinear base-isolated structures. Equivalent
linearization method is used to replace a nonlinear hysteretic damper with a linear spring and linear dashpot.

Chapter 4 "Wind-resistant design on along-wind direction" proposes the estimation method for the mean
displacement and mean control force, gust factor for displacement and control force to estimate the maximum
displacement and maximum control force on along-wind direction. The gust-factor method is extended to active
base-isolation using the proposed estimation method. Moreover, Chapter 4 also develops a design method for
along-wind direction without trial-and-error approaches and numerical simulations.

Chapter 5 "Wind-resistant design on across-wind direction” proposes the estimation method for the
standard deviation of displacement and control force, peak factor for displacement and control force to estimate
the maximum displacement and maximum control force on across-wind direction. The peak-factor method is
extended to active base-isolation using the proposed estimation method. Then, Chapter 5 also develops a design
method for across-wind direction without trial-and-error approaches and numerical simulations.

Chapter 6 "Switch of feedback gain for wind-resistant and earthquake-resistant” shows the switch method
of feedback gain.

Chapter 7 "Conclusion” shows the conclusion and the future works of this dissertation.

This study proposed the methods for estimating the maximum responses and maximum control force of
active base-isolated buildings subjecting to earthquake and wind disturbances. Moreover, this study devised the
design methods for active base-isolated buildings considering both earthquake and wind disturbances that
eliminates the trial-and-error approaches and numerical simulations.

Thus, this study contributes the structural engineering in civil engineering, and it deserves Ph. D
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